Uranium and manganese cations have been combined in a wheel-shaped supramolecular assembly that retains its magnetic spin state after the external field is removed, with a high barrier to its relaxation. This cluster supports recent predictions of the usefulness of the actinides in single-molecule magnetic devices.
+ that is also linear and strongly bonded but exhibits greater oxo Lewis basicity and thus greater reactivity. In recent years, this 5f 1 [O=U=O] + monocation has featured in a variety of stable oxofunctionalised uranyl complexes [1] , [2] , prompting the search for extended supramolecular structures based on oxo-coordination. Marinella Mazzanti and co-workers have now described in Nature Chemistry the selfassembly of this uranyl monocation with Mn II species into a {U 12 Mn 6 } supramolecular wheel that behaves as a single-molecule magnet at low temperatures [3] .
Molecules that behave as magnets are those that, after being magnetized under an external magnetic field, require a significant energy input to reverse their magnetisation. This behaviour is of molecular origin -very different from the magnetisation that arises in bulk materials owing to the long-range ordering of the magnetic moments of metal centres. Single-molecule magnets attract much attention as they hold the promise to address the demands of modern information technology: magnetic systems consisting of one, or only a few, magnetic molecules would provide the ultimate miniaturisation.
The magnetisation and relaxation behaviour of single-molecule magnets of d-block metal compounds is well understood. For over two decades, chemists have been making molecules that can retain their magnetisation for several years at very low temperatures (below around 5 K). Above these temperatures, however, the magnetisation is lost -either by thermally activated spin-relaxation or by quantum tunnelling mechanismspreventing their practical use. Recent results have suggested that f-block metal ions may be able to address this issue [4] , [5] . Polynuclear 3d-5f complexes in particular may combine the best of both worlds: the spin characteristics of 3d metals with the anisotropy of f centres, yet with the added benefit that the 5f orbitals extend further than their 4f counterparts. Figure 1X ). This type of interaction was originally described for interactions between actinyl ions of uranium's heavier and more radioactive congeners, neptunium and plutonium. Here CCIs with both 5f 1 and 5f 2 cations pose problems in a real-world situations, as they induce the formation of unwanted clusters in nuclear waste processing solutions.
In fact, it is a triangular, mixed-valence cluster {Np VI O 2 Cl 2 }{Np V O 2 Cl(thf) 3 } 2 held together by CCIs that was the first example of a polymetallic transuranic complex displaying both slow relaxation of the magnetisation and interactions between 5f centres [6] .
Here, the U V uranyl cation both provides the desirable magnetically anisotropic 5f 1 electron, and forms a sufficiently strong CCI to allow the wheel to form. Indeed, particularly strong magnetic coupling between 4f and 5f centres [2] , as well as between two U V cations, has already been demonstrated through uranyl oxo groups.
The magnetic behaviour reported in the present wheel however is much more interesting in terms of quantum computing applications and -for a few reasons -much more difficult to quantify. Perhaps the main reasons are that the wheel forms as an insoluble crystal, and from so many components. Yet, this supramolecular wheel is very enticing. Perhaps most pleasing is the use of the uranyl monocation to build magnetic structures aligned through its highest symmetry axis. The ions in lanthanide and lower oxidation state uranium magnets [7] described previously have no geometrical preference. Although care should be applied in assuming that the primary symmetry and magnetic anisotropy axes are superimposable [8] , the complementary use of the axial oxo and equatorial ligand binding sites in U v uranyl to mediate coupling could be used to construct interesting new molecules.
A notable challenge that the experimental data highlights here is that a full characterisation of the magnetic structure of the complex is currently beyond the technologies available to us. Should we wait for the techniques and computers to catch up? Surely the best course to achieve real progress is instead to target the most challenging molecules we can, and remain careful in our interpretation as we learn the complexities of new systems. And there will no doubt be many more intriguing compounds to come.
